Helens eruption has been studied using our ashfall inversion technique to estimate 6-hour mean particle concentration (3 g m -3) the size distribution, total ashfall mass (5 x 1014 g), and radar reflectivity factors (7-60 mm 6 m -3) for the ash cloud. A somewhat higher value (9 g m -3) for particle concentration was esti- The sizes and concentrations of particles in an ash cloud play an important role in determining whether a given radar system will be able to detect the ash cloud at a specified range. The reflectivity factor Z, which is a parameter of the radar target, is proportional to the sixth power of the particle diameter and to the first This is important because it shows that radar detected ash with particle sizes approximating that of contemporaneous fallout.
Hence radar measurements may be used to estimate particle sizes in ash clouds and ashfall. ashfall mass is between about 1.0 x 1011 and 3.0 x 1011 g (100,000 to 300,000 metric tons).
Particle Sizes
The particle size distributions of some ashfall samples along the axis of maximum ashfall were determined. The median particle sizes decrease and the degree of sorting increase for ash that fell at successively greater distances from the volcano (Figures 5 and 6) .
The It is significant that the secondary maxima in Figure 7 are for individual unaggregated particles and these particles are too large for their origin as tephra clusters described by Sorem [1982] .
We suggest that such secondary maxima should be typical of fine Helens. The ashfall samples (Table 3, 
Inferred Reflectivity Factors
The ashfall data for the March 19, 1982 eruption permit an estimate of the reflectivity factor that is independent of radar observations (Table 5) (Table 6) Table . The (Table 5) .
The estimated mean reflectivity factor for the whole ash cloud ranges from 7 mm 6 m -3 to 60 mm 6 m -3, depending upon the Table 4 bThis value does not include airfall ash that fell less than 60 km from the volcano, about 600 x 1011 g, according to inversion of ashfall data and multiplying by 3.37 g m -3, which is the particle concentration inferred using ashfall data summarized in Table 6 that the 6-hour mean concentrations might have been as high as 5 g m -3. The higher concentration (8.5 g m-3), which was inferred from radar 
Ash cloud volume (see

